IABSE's Working Group 8, Forensic Structural Engineering, aims to examine and mitigate failures, improve the international professional practice of forensic structural engineering and to facilitate the application of failure information to design and construction. This paper gives a brief overview of the Working Group's first project: a survey of the forensic practices in the US and a limited number of European countries. A preliminary conclusion is that the forensic practices in the USA, followed by the UK, are more organized and structured than in the other countries of Europe that have been reviewed: France, Hungary, The Netherlands and Switzerland. The centralized registration and analysis of failures in France (Sycodes), the efforts in The Netherlands (ABCMeldpunt), and the UK (CROSS) with the accompanying initiatives to improve safety (e.g., Platform structural safety and SCOSS) are commendable, and other countries should consider following these initiatives in learning from failures.
INTRODUCTION
Failures of structures occur in all parts of the world as the result of design deficiencies, construction defects, abuse or misuse, aging and deterioration, and environmental effects such as wind and earthquakes. The technical and legal manners of treating failures by first response, engineering investigation, claims of damage, dispute resolution and litigation, however, are different in various countries of the world. _________________________ * The survey had been done and the paper was written by the listed members of the IABSE Working Group 8, Forensic Structural Engineering.
In many countries, developing as well as developed, there are no "established" procedures for the investigation of the failures, resolution of the resulting claims and disputes, and application of the lessons learned. Forensic engineers' response to disasters is a haphazard activity in many places.
The International Association of Bridge and Structural Engineering (IABSE) in 2011 formed Working Group 8, Forensic Structural Engineering, to complement the Association's concern for design, construction and performance of structures by activities towards examining and mitigating failures, improving the professional practice of forensic structural engineering and to facilitate the application of failure information to design and construction.
The first project of this working group is surveying the forensic practices of various countries in the following categories:
-existence of professional organizations -role of government (for structural safety in general, forensic investigations and learning from failures) -legal issues -failure statistics -follow-up to failures
The paper lists the categories that are subject of the comparisons, and describes the results to date in the form of a table for each country. Based on this information, a brief comparison is made with the main differences and similarities.
The primary intent of the paper is to inform our colleagues of this developing activity, and encourage them to contribute relevant information from their home countries towards a more complete review of the IABSE Working Group 8. The eventual endproduct of the project is a publication, and/or an interactive internet website, for the presentation of existing practices and exchange of information.
The information in the following tables have been furnished by individual authors from their respective countries, and have not been verified by others in the IABSE Working Group 8. The results presented are from cursory reviews for an initial evaluation, and should be viewed as such. No, but often protocols are used Requirements on forensic engineers? None (not recognized as a specialty for engineers) Organized registration of failures?
SURVEY RESULTS BY COUNTRY
In the field of construction of buildings, an agency named "Agence Qualité Construction" researches the disorders found in construction ; its data base is called "SYCODES". (see www.qualiteconstruction.com). This data base has recorded 260 000 disorders since 1995. The disorders collected are those relevant to the 10 years guarantee with the help of experts designated by insurance companies. It is therefore a forensic system, with the objective to improve the quality of construction. No. There have been attempts but no follow-up.
Role of government

Role of (federal) government In case of personal injury in a construction accident, the Interior Ministry through the police conducts an investigation. Role of regional (state) and local government Local government orders technical investigation.
Legal issues
Max length of liability of engineers (years) 10 years following the date of completion of design, i.e., signature and release of contract documents. A new law is being developed to extent liability for defective design with no time limit. Max length of liability of contractors (years) 10 years following the date of completion of construction.
Usual methods of dispute resolution
Settlement between adversaries, or by trial in court. The method of mediation is known but hardly ever used.
Failure statistics
% causes in design, execution, use Probably 30%, 40%, 30% % failure costs of yearly volume of building industry
Not known
Number of fatalities per year during construction per 100 000 workers
Follow-up to failures
Changes in codes, standards, practices?
Before the adoption of the Eurocode in Hungary, changes had occasionally been made to codes and practices as the result of failures. By being a member of the European Union, the Eurocode is used by law. An individual country cannot change the code on its own. However, it can change its National Annex. This has not yet occurred in Hungary but it is expected in the future.
Is structural safety on the rise or on the decline?
There are no statistics. The amount of new construction is not increasing, and that may give the impression of no decline of structural safety. 
Role of government
Role of government Government provides the legal framework by appointing parts of the building codes as law. However, structural safety is primarily seen as the responsibility of the market (engineers, contractors and owners). The Dutch Safety Board can do an investigation if there is a general safety problem; they do not judge in a legal way (no statement about guilt). The Labour inspection does investigation for incidents with injuries or fatalities of labourers. Role of regional (state) and local governments Local government is responsible for supervision of structural safety to be realized by contractors or managed by owners. It often acts as building police and performs their own draft investigation after an incident. Initiatives to distribute building control to private partners are stimulated. 
Legal issues
Follow-up to failures
After some failures due to rainwater ponding the Dutch codes have been updated on this issue. For high rise buildings additional requirements are issued for the organization and control of these projects. For judgment of structural safety of existing structures (buildings and bridges) a national code is recently introduced At the moment the Netherlands are changing to the Eurocodes. Is structural safety on the rise or on the decline?
No objective data. The opinion of experts is that structural safety is on the decline due to fragmentation and decreasing expertise On the other hand, there is more awareness of structural safety after incidents and programs as the Platform of structural safety There is no organization or organized registration of failures.
Role of government
Role of government No specific governmental organization; Government provides the legal framework and supervises large structures and infrastructures like railways, highways and dams.. Role of regional (state) and local governments Regional and local governments are responsible for enforcing and supervising (structural) safety on construction sites and during operation of structures. 
Legal issues
Follow-up to failures
Lessons learned from failures are communicated as soon as possible to the profession. Standards and codes are adapted and updated accordingly in the context of their regular revisions. Is structural safety on the rise or on the decline? Number of accidents on construction sites is steadily decreasing. There are no studies on the performance of today's structural engineers and the effect on structural safety. Quality control is nowadays more systematic but also more complex than before. In the case of a structural failure in Switzerland in 2004 with seven casualties, the Swiss Federal Court recently decided that the interest of the profession to know and understand the causes of an accident and how to avoid it, clearly prevails over requirements (regarding confidentiality, presumption of innocence) in relation with legal procedures. 
Legal issues
Max length of liability of engineers (years) Liability can arise from health and safety legislation and/or under the contract which requires work to be either 'fit for purpose' or to follow 'reasonable good practice'. Liability is normally for 6 or 12 years but is extended if defects are hidden. Max length of liability of contractors (years) Generally, as for Engineers, but usually the more rigorous liability for fitness for purpose applies. Design and build contracts often have complex provisions for insurance and/or guarantees with transfers of liability up the supply chain of subcontractors and suppliers. 
Follow-up to failures
There has been an established tradition of slowly upgrading standards and guidance following major failures of Bridges, Tower Blocks, Car parks, Tunnels, through ICE, IStructE, CIRIA and BSI and Building Regulations. It is less clear how responsive Eurocodes will be to failure investigations. Is structural safety on the rise or on the decline?
There are concerns about risks increasing from fragmentation of responsibility in design and construction. There is also uncertainty about risks from structural deterioration A forensic expert consultant may be anyone whom a client believes to be especially knowledgeable and reliable for assisting with the technical aspects of the problem at hand. However, the judge is "gatekeeper" on qualifying (accepting) an expert witness and on admitting the expert's opinions -and only if they are shown to be both reliable and helpful, i.e., the opinion "rests on a reliable foundation and is relevant to the task at hand." Organized registration of failures?
There have been efforts and programs by universities and professional organization to create and maintain registries of structural failures. Some of these appear to be functioning, but no "organized" national effort is known to the writer.
Role of government
Role of (federal) government The Office of Safety and Health Administration (OSHA) of the US Department of Labor is mandated by Congress to investigate and within six months render a report on construction accidents that involve fatalities. OSHA has its own cadre of engineers but may rely on the expertise and resources of the National Institute of Health (NIST) to do the investigation. OSHA has the authority to levy fines on constructors for wrongdoing. Major transportation-related failures, such as bridges and tunnels, are generally investigated by the National Transportation Safety Board (NTSB). Role of regional (state) and local governments State and municipal agencies inspect and, in some cases, investigate construction and in-service structural failures. The practice is not uniform. State Departments of Transportation (DOTs) are much more active in this respect than Departments of Buildings (DOB''s).
Legal issues
Max length of liability of engineers (years) State laws differ on the length of liability of engineers for claims arising from errors and omissions, and some states distinguish between " statute of limitation" and " statute of repose". A statute of limitation begins at the date when the deficiency occurs, or when the deficiency is discovered, or when it was reasonable to discover the deficiency. By way of contrast, a statute of repose begins after the engineering services are completed. In New York State, for example, the statute of limitation on construction claims is 3 years. The range among the states runs between 1 year (Louisana) and 10 years (Rhode Island). The statues of limitation and statutes of repose for contractors are similar to those for engineers. Usual methods of dispute resolution In the US, damage disputes are resolved in one of several ways, which include:
• Settlement discussion -among the parties, usually involving compromise by all.
• Mediation (non-binding) -with an impartial mediator, agreed upon by the feuding parties, seeking to bring about a resolution through diplomacy and conciliation.
• Arbitration (binding) -with one or more arbitrators hearing evidence and arguments of the parties, asking probing questions, and deciding on a resolution through a quasi-judicial process.
• Trial in court -before a judge and sometimes a jury resulting in a binding verdict. 
Failure statistics
Follow-up to failures
Reviews, tightening-up and meaningful changes in structural design and construction codes, standards, regulations and practices often follow catastrophic failures. Failures of bridges result in reviews and changes in codes, standards and practices much more frequently than those of buildings. Is structural safety on the rise or on the decline?
Both structural safety and construction site safety were on the decline in the 1970s and 80s; have been slowly rising since then; appear to be flat for the recent few years. Reason for the latter being contractors' recognition that attending to site safety is wise investment.
HIGHLIGHTING DIFFERENCES AND SIMILARITIES
Professional organizations
It seems that in most of the countries professional organizations on forensic structural engineering are lacking, with exception of the UK and the USA. In all countries protocols are existent, but not obligatory. The guidance available to forensic engineers appears to be the most extensive in the USA. In France, the Netherlands and the UK there is a registration system with an analysis of the (near) failure cases (respectively Sycodes, ABCmeldpunt and Cross).
Role of government
The role of the federal government generally is restricted to providing a general framework and to investigate failures of a certain size. In the USA a federal government agency, OSHA, is mandated by Congress to investigate construction accidents that involve fatalities and render a report within six months. HSE has a similar role in the UK. In some countries the local government has a role in the building control and takes a role in the investigation of failures within their designated area.
Legal issues
Liability of engineers and contractors differs by country in duration (and likely in magnitude). The liability of the Dutch engineers seems to be the most limited. Dispute resolution in every country can take the form of settlement-discussion, mediation, arbitration and trial in court.
Failure statistics
It appears that there are no reliable failure data in most of the countries surveyed. The causes of failures are usually a combination of factors from the design and construction phase. The annual number of fatalities in the construction sector is generally known. Switzerland and the UK, followed by The Netherlands show a relatively low number of yearly fatalities in the building industry. However, it is unclear if this is an indication of an overall better performance on structural safety. Practically no data on the number of fatalities after completion are available.
Follow-up to failures
In some countries changes are sometimes, or even often, made as the result of failures . In the countries surveyed, the experts have the opinion that structural safety is on the decline, although there are no reliable statistics to prove this hypothesis.
CONCLUSION
From this first survey of forensic practices in France, Hungary, Switzerland, The Netherlands, the UK and the USA it can be concluded that differences in these countries do occur. The USA, followed by the UK, seems to have a more organized and structured forensic practice than the other countries surveyed. Striking is the lack of comparable failure data; none of the countries' authors could give reliable data of failure costs due to design and construction errors and of fatal accidents due to failures after the completion of a building. Many of the experts are of the opinion that structural safety is on the decline, although several positive initiatives to improve structural safety can be observed.
This first survey needs to be followed up with more countries participating (also outside the US and Europe) and more in-depth research. By comparing the practices in various countries, the best practices can be highlighted and possibly adopted by all. It should be noted that cultural, socio-political, legal and economic differences in the countries will not allow for a uniform practice that fits every country.
